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ABSTRACT : PURPOSE: To provide a heat pump capable of preventing a fluid from being returned 

back to a compressor by inputting into a pressure adjuster a temperature signal indicative 
of detection temperature from a temperature detector and a pressure signal indicative of 
detected pressure from a pressure detector and controlling the position of a slide valve 
with the pressure adjuster for capacity adjustment of the compressor. 

CONSTITUTION: Temperature T of a member to be cooled is detected by a temperature 
detector 20, and pressure of a refrigerant, i.e., suction pressure Ps of a compressor 1 1 is 
detected by a pressure detector 1 1 . A pressure adjuster 2 estimates saturated pressure 
Pe of the refrigerant at temperature T, a difference AP between the saturated pressure Pe 
and the suction pressure Ps, and a difference AP-C P between AP and set pressure C p . 
With the difference AP«C P being positive, capacity of the compressor 1 1 is reduced, and 
with the difference being 0, the capacity of the compressor 1 1 is increase and the set 
pressure C p is reduced, and further with the difference being negative, present capacity of 
the compressor 1 1 is kept. For each case the difference AP-C P is again estimated, and 
thereafter the same step is repeated. 
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rousi a&s 1 4 itsMbfcs^ai^fflssK 1 9 © 
««i i©©affi**«mT5ffi*«msg2 2i. m« 

©^fnffi^jp,©^*, E^iAP = p e -p,ffiitl > 
fc.fctfAPi^J&jgJ&fciajfeEEAC p £©M (A P — 
Cp) ©ffl-»SffV>, F#l 7fc»U 

TMflf^SHlAL, £ (AP-Cp) Atft©*^K 
tt, ffiSStftl l©#»S*t^U ±E^0©»-&fc 

a±te^©tf-ff«K©MS*^D)IT)E*PSP^2 3 t 
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(2) 

1 

[#fF«t*©tSH] 

£§rf-ffi®fljffii&©l*l. ±E*3B#*> g !1©«1MI«S 

««©S»i$K:. ±18j§jetfttfHB*»£. *£fflfiffT£jS 

«Sfnffi*Pe©tfSt, UMAP-p e -P s ©ff-#. * 
£lMP£^i££&fcIS:®EE?jCp£©M (AP-C) 

*U ±E* (AP-Cp) *»ftO*^fctt, Et«t«© 
-hE36©tmtfiU*©«!l«iSI«Dii-r£E*il«S»ifiiB!lt 

c»*a2] ^*pie^a#^ffi««©«ic. 4>&< a? 
^ms-a-5«©Mssrt©fi«s«m-r5j&m^tti2g£, 

±IBHi®«©K^JtH*S:^ffi-r-Sth*^ffigg 1 i:. _hiBH£ 

BEAP. »££E;*|P.©£:3©» 
S£©tef[li&ftT,©iHJL, MfAT = T-T,©ltf, 
*J:tfAT£^a£*£K5£iBJEC i (AT- 30 

^&ffl*U ±tm (AT-C) iSJgC^CB, EE 
U -kBJS*»0©»£fcS, ±E^S 

fiJJEfcgjitT. J:£3eatiE©*£fcf4, ±EiF*«« 

-ras^ *3ct«_hEjEE*^ffli§^6.> ^mbfc^jx 

ffifnjEAP.ofH^ ff^AP = p, -P.ofhW, * 

<fctfAP£^&£*fct9!5ejte*jC, £©^ (AP-C.) 
AL. ±E^ (AP-Cp) #£©«£■£«. _hfB©& 50 
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2 

BE*1I»#©B1£&I8*U ±E^0©*g-&llti. _k 
S^KjaBE*fc*AT, ±E£**iE©*£fcK, ±ffi« 

s«±E^©ti-3fsi»©M«sii?)jg-rffi* 

[11*314] g*H*^attSJEE*«©«fc» 

stti s -a-^>«©MtssF*3©sais^ait-^fiaf^tfiS 

tt©lfrfnfl^T s Oft*, iaS*AT = T-T,©tfS, 
feitXATt^fe^fefc^^ia^C , £©^ (AT- 

ct) otmt*tfw. ±E**iia#«K^UT*«iflr 

^SHWJU -tffiil (AT— Ct) tt» ± 

B§B^*Wtt#©M£«lfi/.hU _hEf£a* 0 ©S^-tc 

EHtffcfite, S*±E^©WSKI!t©fW»*l8Cljg-r 
[0 0 0 1] 

>^"tv>5) tcia-r^fe©T$>5. 

[0 0 0 2] 

[*£*©&«] 07, 8 fcjRrt- 

ftJT&S (Wa^HJ : #@B^F5 - 1 8 7 3 7 
m) o C©^>^, I3 7(c^-rt:-h#>^'«, ffiKttl 
1, 5S*SS§ CMMMTCtt. S*«t-#S!©t>©. is 

±t«m*fc*w*s!©'b©e*to 12, »3s^i3, 

HS&JfrtttflHS 1 6 ft«Jt. £E«« 1 1 Ctt^apHiffi 
©X5K H#l 7««KJtT*«. Sfc, «8S^ 1 2 tC 

a. ««s^ 1 2 © pm\zmumm*m~? mmmm& 1 8 

«»*«bT»0, i«Si4l:lt MHfflWt: 
«?&aiKasitrfififlisfEKi 9*««ixr»*. 

[0 0 0 3] 2 SC. ffiia«SSl 9 ©5%, ItWVK 

e. intj;5^fctifiS : £^-rfiSff^^fi^iB«^2 
itcA*$*rabs. ^e-br, ^Sisa^i s^ii: 

mizmmfr&ftmizfczxkoiz, mmm®m2 oiz£ 
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(3) 

3 

0X9-1' F#l 7©*miWlf£fT:biiT^-5. 
[0 0 0 4] jglWtCti, ^fg§§14^©^« 

t^tz.mz, mmmmfti ss^istcu j^j^gggi 

4ft©j£WSSi©©l^UI,-t5iifcK:. fiS?Pffl5gg2 

o&^«j^et-HtbT*5<„ sum. mmmmpi 

5£i{£<fcD«?^?]£©fig£TtfT*3><o 8eift£Pi£© 

[0005] ccdw, T^^fcWo < 0 tsssiaas* 

1 5SHHTP3, JEENmi lt«*R«)ft»S*tf3 
"3, JMKME&ftSIU 1 4 rt-r»IKtt©«»3i«^ 

81 4rtT?Oft«tjR©*»fiiet«?&ailR©S«i:<iDS 

[0 0 0 6] 0 8tC^Tt-h#>ytt, S7lC^Tt 

«*ft{H»2 0fcft*T, 
i8»sB«5#l 5i©IBK:£E»lll lCBM*S*tfl 
t«E*#W»2 2*KttfcjflU *s±tfifigf8ii52g2 1 
(Cfli;LTJ£#llfSg§2 3 t(H*&jftftl»«. teB^HW 

^!cLfc^©i«ia«l^tCti> JE*P®i2§2 3fc*»J, 30 

±wajE^jff^(cs^, asas«i4i*jTr©?wft©as««- 

EBNWl ltf*8«l4T©»ttfi*i«» 
1 4 ft©iftfitfiS(i. ±B»a£E*3S»6*Oiao*Sl 

urn t LT—mwiz^i® sns. 

[0 0 0 7] *&, fittBCB, ±EM«C. XE^Sl 
4*i60»««*t£BB«l lCBB2k*n«. ^t>®z>m 
/ty^*Kf±-r*&»K, 1 5 S^HICU 

JEE*fl«S2 SS^fta^E-FiLT^. SMfc 

sap©^i 5 0Bwsa**s-&r, assssi 4i*g©» 
flHK*tt4rr s c i tr± o «ft£fl$t©i&S£Ttf * fc t 
ffiH!«l 10D!RiiBE**T«fTi3><. £©!R&£E 

[0 0 0 8] 

jBweicwiiin^i 5©HSs*»-e»rM 



#IS¥7- 1 9 0 5 0 7 

4 

TV»*. LfrLK&Z, Wimm®# 1 5 ©Mfl££iS;*:£ 

««auK«t«f b t «c ^ t €? >& » o , - ©n tc 

bfck- h*>^SffiftL J: 5 iTS t)OT$5. 
[0 0 0 9] 

[iftjB£J&ft-r&fci£>©^IS] ±EI*IHS**-r*;fc» 
fc. SB 1189154, *«P*^ittt€rE««©«lfc. 

i, ±HH£E*«OT«ji£EAS*fH-r*£E**ai«t. ± 

ttofifDEEAP. ©!!■#, ffAfAP = p . -p. ©ti- 
ff. 43<fcl£AP t^i*S®&S;SBE*Cp t©^ (AP 
-Cp) ©thSSfTV:.. ±ffi#*Wtt^RfcjtfUT*l» 
i^SfflAU ±SE36 (AP-Cp) 
KMMoMtlfchU ±IEi£#0 ©*££«, ±82* 
*«»*-r« title, ±CR3tEEAC,ftJ:D«V»« 
ffEAlCfiT. ±|B^39tTF.©«-&fctt, ±SB*MS-ffi 

[0 0 10] *fc, Sg2»9»4, *»««s#R#€r£EIB 
Cfc»ttSfE»Sjg« , rst-h#>^fc*^T, 

©^i^ic*^ai«stfS-res«*ss©rt, ±E«»ajj» 
e c©»^aiiss^tii3iis«©sssrt©fis&^m-r 

5iBS«fflSt, ±Bffi««©!ft&|Ert&<ft(H-r-Bff* 
^Wggi, ±tEff»«©jg«j^tc. ±BaatttB«» 

tfeWL.fcK)AjE*p,&*-r)EE*^s§^. m 

3iBE*P.Ot#fl!)»«ltOiWaUET.O||«, fiS^A 
T = T-T,©ttff, ^Jc^ATi^S&JgJ&fcKjtfiflE 
C.i©S (AT-Ct) o«««tfv», ±IB*ai9liS^ 
RCJJI/tlWlifSIBSU ±E« (AT-Ct) jj« 

^tCtt. ±l2§»&ii^:TSi:i i &fc, ±IHtg^£SC 

14. ±ta§fi^«^, H«±IH^©fH¥BlP¥©M«^l« 

[0 0 11] 3 6tC, ^3^BJ[i, A£te«©telC. $>13. 
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-rz&mmmmt, ±tajE^$g©!RjifE#st£ffii-£EE 

P e -P,©if-ff. feitfAPt^s&^a&fct^ffi^Cp 

i©M (ap-Cp) <Dmw*ft<<\ ±m®&mm^®i 
izttLTfflwm^zmtiv, ±.mm (ap-w 20 

©®-&}C«, J:fEK&ffi*iS«5#©B§*£S§/hU _htB 
M/55 0O«-g-(cK, ±fSIIIig£if*-f3 ±fB 
C P £ ± 9 *3 HKJEE* tcS^T. ±ESjj* 
iE©*^lcti, ±ewiSS#-5, w*±BiS©tf-*K» 

[0 0 12] S6fc. *4«Wtt, 

r^iammggt, ±tBjE£ffi«©!K&E£*£i£m-t3jE 
3Xtf*p 8 ©t^©^«©ssftifiafT,©tt-ff, ias^A 

T = T-T,©fHk *5<t^ATt^*^s&fc®:jeias 
C.iffl^ (AT-Ct) ©ff-JF&frV^ ±IB^Silgi5^ 

afc»LTW»«#*m*u ±e« <at- co a* 

[0 0 13] 
[0 0 14] 

KM-*-*, hi a, *i5M!K«at-h#>!/«* 

t«, ^5§n 1 4 i£Effi« 1 1 t©p^fcffi*^m§§ i # 
kw-t*o» i&*&ffigg2 o^e«fflfiS**-rfiffifi 

1 7©tt«*tt»UTtftt«l l©^»P»*ff5J;5 
[0015] jMfrWtctau H2fcjK-r«fc5fc, fiS^W 50 
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(5 

§§ 2 o ic £ V *?MW*©ilft t sifctH-r S t i * »C. EE 
^#?ffi§§ 1 fc J; OftfltoEEfl, IOTtSf£*lS8l 1 1 ©K&EE 

»HtO**l£E*P.ftM'J|ca*TV»*. S6fc, J±*iSi 

»g2fc*3V^T, fmmtip,tm&mti?, £©^ap 

= P.-P,©IHI. *±r/AP tfg^E^Cp £©^A 
P-C P ©SH|tS3*T^5. r©K5££E*C,«, ^ 
§g 1 4 |^T?WK©g6»**SS^bS:Vsgftfc/J>a < . #o 

[0 0 16] f l/T, ±B£AP-C,**IEffl»&tt, 
EMWl l«D#ftftlft*u 0©»&»4fE«*l 1©$ 

ISAP-COtHjf&fT^, K»_hl3|WHi©X5 : -^7 p & 

tt©35»£fc<U «fty^a*©»**Rf±r-5«t5 
[0 0 17] 03H H25§Kfc#5t-h#>^&^ 

t. m&mBm3znvrcjk*mz, mtmmmzm- 

£#irr«. *HJS«Ttt, H4!r^-rJ:5tr. MSIS 
«5gg 3 fc*HT*aBE*P. ©££©ft»©t&?nia*T s 
©tf-JF, K^ai|g©taST<i:ffifPiagT 5 t©^AT = 
T-T 8 ©H-g, ^.ttXATtlg^SffiC, t©iAT- 

ci©irtit«a*Tir»«. d©«ftfi«Cttt, ami 

1 4rt-t?^t*^«t©ffl©^«^*±<fTfe 

[0 0 18] -5-LT, ±|B«AT-Ct*tiE©*g-&tt, 
EEtm 1 1 ®#Se*/hL. 0 ©»#f4JEE«|« 1 1 ©# 

b. ffi»«i i«awai*iM»u s-»^ifeHS±tB 

SAT-C.OtmtftffV^ K»±iaH*©^'7 l y^* 
^Djg-rJ;3fc^bTa&So ^©±3 fcLT, *HJg 

(cflsr^-a-, 8Sff-MSics6-a-T> in»« i 4 i*iT?©» 
«©?§»&*< «fty^a*©»**K±ra«fc5 

[0 0 19] HS^S^Bfllc^St-h^^T'S:* 

l> mi t:stt-h#>yt(t ehi ifc«AT 

IC^^gg 1 4 tJEEtttS 1 1 a t©^lC«SPi5*4 
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W»#^-tt, ffit§«l 1 a©*«SJB*a*-6*^tt, 
[0 0 2 0] ia6tt^4^HJ(c#^t-h*>7 P &^ 1(7 

H*»iW»7 n-fcL-ft*»oTi*MI«;fr4 ©Pf3?©p 
ft&ff 5<fc5fcfto"0>5. fit, 113, SB 4 ISM© 

<£©ffrH££i;;*-&TV>£ ^ 

[0 0 2 1] ft*, *l~JB4»Wtt±E*««fclB)£ 
T3fc©T&<, $*««#atbTtt, ±i£L&fc© 

>TfcJ;<, 3&IOEEIBM0l±ttffi&!^ffi&iftftMfl: 

7© *h<Dfrmf£?Z ©Ttift ti. 
[0 0 2 2] 50 
K±OKWJ:0 9li6*aJ:5K. SS1JS 

ms*5«©jStKft©MSS:«tti-rsfiS«ffiggi. ± 
IBffi»«l©K&JEE*£&ffi-r3ffi#&ffiSg<h > -LfBffii^ 

*P.*wtEAi^SS^ S«T©t^©)^«©fiS 4? 
Slffi* P e ©ff-g, J±^}^AP = P e -P s ©tf». 
ffAPtf»£6fc||ffi£EflC,tOf (AP-Cp) © 

U ±E« (AP-Cp) d»ft©»^tett. JEE«I«©& 

AT, ±ffi«*t!E©«^fc». jita***^. sg_t- 

enow-* im<Dum*m v &rmijMMMk>*mrz 

Jgft$L-T*£«, 

[0 0 2 3] Sfc, *2SMifcJ:ntf. ^MP«5^©# 50 
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S5»*» 6 ^©*i^«&!ttfl$-a:S«©atKf%©fi«& 
*EE;fc*fttHSfc, ±|Bffffi«©Si()3#!C, ±Eilflf<ftffl 

W\ ^ffi^P s ©i£©ft«©fifrfnifi*T s ©ff-J?, & 
«SAT = T-T.OtUk 43j;r;ATi:^<*^5e.fc^ 
SfiSC.t©^ (AT-C.) ©fUlSffVi, _tSB$* 
Wfl|S#«fc3*UT**e#*ffl»U, ±BBS (AT-C 

0©ifi&fci4, ifB^a^ii^-rstifefc, ±|2K5£ 

^kmu _hB#*£«5» s«_hiB^©fi-imp*©fWffli 
ft«03&r«j«ii»»fcs«ttT»/aiyT**. 

[0 0 2 4] 3£>SC, *3»WKJ;n«, £EtittO>ffi 

k. >j>fr <£*>**«, msm. »a£E*n» 
eass&sa* s n ©»^«£smsi±-5«©ME£§ft©M 

SAP = P.-P.©fU|t» fe±lXAPt^i!6)£s&fc«S 

j5^c P t©M (ap-Cp) otmtsffvi, ±iB^assa 

«S#Rt»LTW»fi#&tH*U ±fB3§ (AP- 
Cp) )0«ftCD«^Ktt, ±|B©jAE^i«lii#©B8^£j« 

T. ±ffi3StftIE©*&fctt, ±fBSSSSffi^, SS±8B 
^©H-#«^©«|fl SiH D jgffE ^i^«5§g t SK^T^ 

[0025] se-tc, »4^gBtcj:ntf, 

aw-, «a£E*p.oi:eo?M«o«ifi«flET,©mit, 

filf AT = T-T 5 ©fhjf, *5iy:ATi^is65£s6fc 
lSfeISC,t©f (AT-Ct) ©Sf-WaffVi, ±|B§ 

mmB^mzttvxfflwm^zmJiv, ±mm (at- 
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9 

fete, ±SEiS£fi«C, £J;Dte^ig£fiStC^T, 

n t H5 «g©djgat pTfg > ft 5 1 n 5 
[0®©fiPifci£?f] 

eta 2] «iic*-rt:-h#>7 p cfett5iE^©^ 

[03] »2«WC«*t-hj|«>^ > <»^fr«ia** 

•rigT$>-g>o 



20 



2(7 



[04] H3fc«rt-h#>^fc*JtaJEBB«0!)# 

[05] |g3fiBJ[C«5t-h#>:/©£f*«J$&* 

[0 6] ®4^BJt«St-h#>7 p »^#:«^&^ 

[0 7] fi£*©b-h^>^O^#:*^S^-r0^* 

So 

[0 8] ^*«SiJ©h-h#>^©^#:«^§^-r0 

maoism] 

1 E*«E£flg§ 

3 i&gpgsgg 
5 iaiswmgg 

1 2 ®iS§g 
14 

1 6 ftffiot^ 
1 9 



4 ff*!S?8figg 

ii, na &mm 

1 3ia^p 

1 5 S»1S!I5# 

1 7 X7-f F# 

2 0 MSl&fflgl 
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